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. ’ i-Tree Hydro

File Inputs Run

?

Outputs  Help

Welcome to i-Tree Hydro!

What is Hydro?
Application Overview :

Project Location

Nztion United States of America »

State  New York
County Onondage

v

L )
Pixley Falls

%

Rome

. 4
Onelda L

Cazenovia

Union (
\|

/4

P

Shesrill
Brook Par

*~ Hamilton

You must have a DEM
for your watershed to
complete this section.

Hep for tems on ths page:

Stream Gaging Station

available a5

Wvithin Hydro

every stream

Zoom Lavel: 3

D

an "pickan
from & map”
pur watershed
and select it

you have a
prmatted file

04245236
Detals

e not listed,
jffcrent year

{ AT HURLBURT RD. SYRACUSE NY 04245235 ~

HARBOR BROOK AT SYRACUSE NY

O need t0 pk
station it from 2 map

©) Browse for my own fiie

Weather Staton ID: 0

Digital Elevation Model / Topographic Index
© Browse for my own DEM file

() Browse for my own TI file

DEM or TT e not specfied.

Next: Step 2) Configuration of i-Tree Hydro Input Parameters [ oK

Ziire vater from

scales. Astream gage in a small
creek might be assoclated with a
watershed of a few square
kilometers &5 compared to &
stream gage at the mouth of the
Mississippl River. Changes in
tree cover and impervious
surface are unlikely to have

mazcirshla affarte nuar tha erala

] [ Cancel

”Projed:
k Essex

Vermont

fy'Deskiop\AlenEro
\Srook.Hydro

Hydro




ﬂ Step 1) i-Tree Hydro Input Files | & |

Project Location
Nation United States of America

Help for items on this page:

You must have a DEM
State Vermont v for your watershed to
complete this section.

Watershed Land Area

H .
SRR Citienden v Simply put, this is the entire area 1_ I ree
City South Burlington v of the watershed you have
chosen to model. Please make
Basic Watershed Characteristics sure you have marked whether
Watershed Land Area (km2) 0 Metric the data have been entered as

metric or US units, as this will be

Percent Tree Cover 0 critical to the modeling process.

Tree Leaf Area Index s ideal source of this value would
be from the watershed you built

Percent Evergreen Tree Cover 0 in your GIS system as i-Tree

Percent Evergreen Shrub Cover g Hydro uses the actual watershed
DEM in its calculations.

Start Date / Time (Local) 01/01/2005 00:00:00 -2

End Date / Time (Local) 12/30/2005 23:00:00 % units: square k(/ometers/squc;re
miles

Save raw source streamgauge and weather files before processing
Stream Gauging Station

@) 1need to pick it from a map

() Browse for my own file SRR I

~ Iwish to estimate a
~ non-gauged stream

Weather Station
© Ineed to pick it froma map  jyeapher Station ID: 0
) Browse for my own file

Digital Elevation Model / Topographic Index

) Browse for my own DEM file
- DEM or TT file not spedfied.
) Browse for my own TI file

Next: Step 2) Configuration of i-Tree Hydro Input Parameters OK Cancel
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ﬂ Step 1) i-Tree Hydro Input Files | & |

Project Location
Nation United States of America

Help for items on this page:

You must have a DEM
State Vermont v for your watershed to
complete this section.

Watershed Land Area

H .
SRR Citienden v Simply put, this is the entire area 1_ I ree
City South Burlington v of the watershed you have
chosen to model. Please make
Basic Watershed Characteristics sure you have marked whether
Watershed Land Area (km2) 0 Metric the data have been entered as

metric or US units, as this will be

Percent Tree Cover 0 critical to the modeling process.

Tree Leaf Area Index s ideal source of this value would
be from the watershed you built

Percent Evergreen Tree Cover 0 in your GIS system as i-Tree

Percent Evergreen Shrub Cover g Hydro uses the actual watershed
DEM in its calculations.

Start Date / Time (Local) 01/01/2005 00:00:00 -2

End Date / Time (Local) 12/30/2005 23:00:00 % units: square k(/ometers/squc;re
miles

Save raw source streamgauge and weather files before processing
Stream Gauging Station

@) 1need to pick it from a map

() Browse for my own file SRR I

~ Iwish to estimate a
~ non-gauged stream

Weather Station
© Ineed to pick it froma map  jyeapher Station ID: 0
) Browse for my own file

Digital Elevation Model / Topographic Index

) Browse for my own DEM file
- DEM or TT file not spedfied.
) Browse for my own TI file

Next: Step 2) Configuration of i-Tree Hydro Input Parameters OK Cancel




Hydro:
Land Cover Data (via i-Tree Canopy)

i-Iree

O How it works # Start Over O Exit

& Report

& Export

I-Tree Canopy ?‘u

(| Reportby Area Percent Cover (+SE) ree
38.3 7.45 34.0 8.51 3.19 4.26 3.19 1.06
— 5.0 2.8 +4.89 +3.01 +1.84 +2.13 +1.84 +1.06
o 1 T
20
‘2 i Ea T Ir T —
Tree%20-%20Pen8busb HerbacediarFgaoSiila=20Ivi@Gidosd te>C20 20 SNy
Id Cover Class Latitude Longitude
81 |Tree - Pervious 44.42693 -73.052
v82 Herbaceous 44.43781 -73.lld
83 |Tree - Pervious 44.43136 -73.090
>84 Herbaceous 44.44449 -73.108
'85 |Impervious - Building 44.46066 -73.108
86 |Herbaceous 44.41338 -73.078
>87 Tree - Pervious 44.39344 -73.075
88 | Herbaceous 44.44426 -73.054
89 Impervious - Road, Sidewalk 44.43173 -73.063
[ 90 |Herbaceous 44.44842 -73.050
(-()()8[C ‘? ) | Report a map error » + B & i« <« Pagelo |0f 10 » »  View 81 - 90 of‘

10

ES




ﬂ Step 1) i-Tree Hydro Input Files

Project Location
Nation United States of America

State Vvermont v

County Chittenden v

City South Burlington -

Basic Watershed Characteristics

Watershed Land Area (kmz) 0 Metric

Percent Tree Cover 0
Tree Leaf Area Index 5

Percent Evergreen Tree Cover 0

Percent Evergreen Shrub Cover g

Start Date / Time (Local) 01/01/2005 00:00:00 -2

End Date / Time (Local) 12/30/2005 23:00:00 l@

Help for items on this page:

You must have a DEM
for your watershed to
complete this section.

Watershed Land Area

Simply put, this is the entire area
of the watershed you have
chosen to model. Please make
sure you have marked whether
the data have been entered as
metric or US units, as this will be
critical to the modeling process.
ideal source of this value would
be from the watershed you built
in your GIS system as i-Tree
Hydro uses the actual watershed
DEM in its calculations.

units: square kilometers / square

miles

i-Iree

Save raw source streamgauge and weather files before processing
Stream Gauging Station

@) 1need to pick it from a map

() Browse for my own file SRR I

~ Iwish to estimate a
~ non-gauged stream

Weather Station

© Ineed to pick it froma map  jyeapher Station ID: 0

) Browse for my own file

Digital Elevation Model / Topographic Index

) Browse for my own DEM file
B DEM or TI file not spedified.
) Browse for my own TI file

§ ES

Next: Step 2) Configuration of i-Tree Hydro Input Parameters OK Cancel




ee Hydro: i
Stream Data option (loaded 2005-12) i [ree

| QOBS.dat - Notepad
File Edit Format View Help

Ky yymmdd Hr:Min:Sec Discharge(m/hr)
20110101 0:00:00 2.25638E-004
20110101 1:00:00 2.25638E-004
20110101 2:00:00 2.25638E-004
20110101 3:00:00 2.25638E-004
20110101 4:00:00 2.25638E-004
20110101 5:00:00 2.25638E-004
U BE-004
| BE-004
8E-004
8E-004
B8E-004

8E-004
'8E-004
JBE-004
J3E-004
BE-004
8E-004
BE-004
BE-004
8E-004
BE-004
8E-004
8E-004
BE-004
8E-004
BE-004
= -004
4| SE-004

S3E-004

12



ro:
ther Data (loaded 2005-12) i-Tree

m_j] WeatherData.dat - Notepad
File Edit Format ‘iew Help

yyyymmdd Hr:min:sec Tair(F) Tdew(F) NetRad(w/mA2) wndspd(m/s) precip(m/hr)  snow(m/hr)
20110101 00:00:00 42.70000000 34.90000000 0.00000000 3.44210997 0.00000000 0.00000000
20110101 01:00:00 40.00000000 34.00000000 0.00000000 2.23513634 0.00000000 0. 00000000
20110101 02:00:00 42.10000000 34.10000000 0.00000000 3.48681270 0.00000000 0.00000000
20110101 03:00:00 42.90000000 35.00000000 0.00000000 2.68216361 0.00000000 0.00000000
20110101 04:00:00 42.00000000 35.00000000 0.00000000 2.68216361 0.00000000 0. 00000000
20110101 05:00:00 36.85000000 36.00000000 0.00000000 0.00000000 0.00025400 0.00000000
20110101 06:00:00 36.76000000 36.00000000 0.00000000 1.01922217 0.00000000 0.00000000
20110101 07:00:00 36.00000000 36.00000000 0.00000000 1.34108181 0.00000000 0. 00000000
20110101 08:00:00 35.31578947 35.31578947 12.50021015 0.00000000 0.00000000 0.00000000
20110101 09:00:00 36.00000000 36.00000000 53.31007742 0.44702727 0.00000000 0.00000000
20110101 10:00:00 37.00000000 37.00000000 88.96392811 0.00000000 0.00000000 0.00000000
20110101 11:00:00 47.00000000 41. 00000000 180.3095209 2.77156907 0.00000000 0.00000000
20110101 12:00:00 47.20000000 41.10000000 382.4534808 3.48681270 0.00000000 0.00000000
20110101 13:00:00 49.00000000 42. 00000000 174.0454807 2.68216361 0.00000000 0.02540000
20110101 14:00:00 49.50000000 42.90000000 131.4256478 3.17389361 0.00000000 0.00000000
20110101 15:00:00 49.00000000 42.00000000 159. 7079611 3.71032633 0.00000000 0. 00000000
20110101 16:00:00 49, 00000000 42.00000000 27.88483690 4.91729996 0.00000000 0.00000000
20110101 17:00:00 46.00000000 41.90000000 0.00000000 3.57621815 0.00000000 0.00000000
20110101 18:00:00 46.30000000 41.10000000 0.00000000 3.63582179 0.00000000 0. 00000000
20110101 19:00:00 49, 00000000 42.00000000 0. 00000000 3.12919088 0. 00000000 0.02540000
20110101 20:00:00 45.10000000 40.90000000 0.00000000 3.71032633 0.00000000 0. 00000000
20110101 21:00:00 50.00000000 40. 00000000 0.00000000 5.05140814 0.00000000 0. 00000000
20110101 22:00:00 50.00000000 40.00000000 0. 00000000 6.25838176 0. 00000000 0.00000000
20110101 23:00:00 49.00000000 39.00000000 0.00000000 6.75481448 0.00000000 0.00000000
20110102 00:00:00 48.90000000 39.10000000 0.00000000 7.42065266 0.00000000 0.02540000
20110102 01:00:00 48.00000000 40. 00000000 0.00000000 5.81135449 0.00000000 0.02540000




ﬂ Step 1) i-Tree Hydro Input Files | & |

Project Location
Nation United States of America

Help for items on this page:

You must have a DEM
State Vermont v for your watershed to
complete this section.

Watershed Land Area

H .
SRR Citienden v Simply put, this is the entire area 1_ I ree
City South Burlington v of the watershed you have
chosen to model. Please make
Basic Watershed Characteristics sure you have marked whether
Watershed Land Area (km2) 0 Metric the data have been entered as

metric or US units, as this will be

Percent Tree Cover 0 critical to the modeling process.

Tree Leaf Area Index s ideal source of this value would
be from the watershed you built

Percent Evergreen Tree Cover 0 in your GIS system as i-Tree

Percent Evergreen Shrub Cover g Hydro uses the actual watershed
DEM in its calculations.

Start Date / Time (Local) 01/01/2005 00:00:00 -2

End Date / Time (Local) 12/30/2005 23:00:00 % units: square k(/ometers/squc;re
miles

Save raw source streamgauge and weather files before processing
Stream Gauging Station

@) 1need to pick it from a map

() Browse for my own file SRR I

~ Iwish to estimate a
~ non-gauged stream

Weather Station
© Ineed to pick it froma map  jyeapher Station ID: 0
) Browse for my own file

Digital Elevation Model / Topographic Index

) Browse for my own DEM file
- DEM or TT file not spedfied.
) Browse for my own TI file

v ES

Next: Step 2) Configuration of i-Tree Hydro Input Parameters OK Cancel




Topographic Index Option i-Tree

Topographic Index Values

§ b Syracuse Municipal DEM
e Harbor Brook Watershed DEN
© - Overlap
§ a
g | I —
8 M _
g J
50 100 150 200 250
Digital Elevation Model (DEM) Topographic Index from DEM
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rameters

> -
€] Step 2) i-Tree Hydro Input Parameters —— —— L — L e —— |
R e
Land Cover Parameters lHydroloqical Parametersl Project Location: Essex Junction, Vermont

Help for items on this page:
| These parameter values describe the study area land cover conditions.

Impervious Cover -
u Surface Cover Types i
as set on Raw This pertains to the areas
Tree Cover (%) == 2" %" |ag.0 Tree Leaf Area Index 5
(%) O RS [:’ ’ e UNDERNEATH the tree-covered
Shrub Cover (%) 3.0 ’ Shrub Leaf Area Index 2.2 portions of the watershed.

Herbaceous Cover (%) 40.7 ’ Herbaceous Leaf Area Index 1.6 :
Because not every watershed is

Water Cover (%) 0.7 completely covered with tree
e ———1 canopy, it is important to enter

. 73— i i 2.0
Impervious Cover (%) ’ Directily Connected Impervious Cover (%) OHer Cover ypes o thait $Tree
Soil Cover (%) 0.3 Hydro can better model the area
of interest.
Total Cover (%)

(Should = 100)  100.0

Impervious cover percentage
would be the amount of
watershed covered by roads,
And it is important to know what typically is going on beneath areas of tree canopy. buildings, parking lots and
Cover Typa beneath Tree Cover other paved areas that prevent

m

rainfall from naturally

Shrub Cover (%) 200 infiltrating into the soil.
Herbaceous Cover (%) 73.0 Total cover across all these
Soil Cover (%) 50 | sub-types should add up to
SA— 100%. In other words, you are
Impervious Cover (%) 2.0 describing the total area

underneath the tree cover
portion of the watershed as best
as you can, without being under
or over. i

Next: Step 3) i-Tree Hydro Alternative Case oK Cancel ] E S
\ =

17

Total Cover (%)
(Should = 100)  100-0




arameters

€] step 2)i-Tree = )

Land Cover Parameters | Hydrological Parameters| Project Location: Essex Junction, Vermont

Help for items on this page:
These parameter values describe the study area land cover conditions.
Tree and Shrub Leaf Area Index |

Leaf Area Index (LAI) is the total
1 Tree Leaf Area Index 57 leaf area divided by the total

Surface Cover Types

Shrub Cover (%) Shrub Leaf Area Index 2.2 area of the study multiplied by

the percent tree cover.

I-Tree Eco users: Leaf area

Water Cover (%) indexes can be calculated from
— Eco results for leaf area. These

Impervious Cover (%) Directily Connected Impervious Cover (%) 2. results are presented in units of

Soil Cover (%) 03 m2/ha. To get LAI, divide by

10,000.

Herbaceous Cover (%) Herbaceous Leaf Area Index 1.6

Total Cover (%)
(Should = 100) 100.0 A way to think about LAl is to
imagine drawing a square on
the ground under a tree canopy,

ith sides 1 ter in | h.
And it is important to know what typically is going on beneath areas of tree canopy. ‘;:clan d fr:gensn o i;n:-:etl:r s:r:xgatre

Cover Types beneath Tree Cover area, looking up into the tree

canopy, the LAI represents the
surface area (i-sided) of the
Herbaceous Cover (%) 73.0 leaves present directly above

& o this 1 meter square area.
Soi Cover (%) = Typical LAl values range from 1-
Impervious Cover (%) 2.0 7, representing 1-7 square
meters of leaf area (i-sided)

Total Cover (%) above this 1-meter square area.
(Should = 100)

Shrub Cover (%) 20.0

units: none

Next: Step 3) i-Tree Hydro Altemative Case E S

18



Land Cover Parameters | Hydrological Parameters|

rameters

Project Location: Essex Junction, Vermont

These parameter values describe the study area land cover conditions.

Surface Cover Types
Tree Cover (%)

Shrub Cover (%)
Herbaceous Cover (%)
Water Cover (%)
Impervious Cover (%)

Soil Cover (%)

Total Cover (%)
(Should = 100)

And it & important to know what typically is going on beneath areas of tree canopy.

ver lypes beneat!

Shrub Cover (%)

Herbaceous Cover (%)

Soil Cover (%)

Impervious Cover (%)

Total Cover (%)
(Should = 100)

ree

20.0

»
»
E
»

ver

Tree Leaf Area Index

Shrub Leaf Area Index

Herbaceous Leaf Area Index

Directily Connected Impervious Cover (%)

Next: Step 3) i-Tree Hydro Alternative Case

Help for items on this page:

Soil Cover

This pertains to the areas
UNDERNEATH the tree-covered
portions of the watershed.

not every watershed is
completely covered with tree
canopy, it is important to enter
other cover types so that i-Tree
Hydro can better model the area
of interest. Soil cover
percentage would be the
amount under tree canopy
covered by bare soil or barren
areas such as gravel pits or
sand.

cover across all these sub-types
should add up to 100%. In
other words, you are describing
the entire watershed as best as
you can, without over or under
estimating.

units: percent




’ Step 2) i-Tree Hydro Input Parameters

I Land Cover Parameters| Hydrological Parameters |

Parameters

. G—— o — e ———g_—

—— . b S i S e Seee—

Project Location: Essex Junction, Vermont

These parameter values describe the study ares soi, vegetation, and water conditions.

I Current parameter set: [AutoCartxaued Parameters

.]I

We start with 3 preliminary value for the amount of
water coming through the gauge.

Annual Average Flow at Gauging Station (cms) |1.6135777777

Then we select a soil type to account for the way
water moves into and through the ground.

Soil Type |Custom

|

Wetting Front Suction (m) |0.139522

Wetted Moisture Content (m) |0.59867503
Surface Hydraulic Conductivity (cm/h) |0.774800

Condiition of the soil in terms of root penetration
and water content s set next.

Depth of Root Zone (m) |0.232358
Initial Soil Saturation Condition (%)

| Retain and Edit as NEW parameter set |

Starting with these intial parameters —whether you modified them or not —well areate an Auto-Calbrated parameter set, Compare these
two sets, and if desired, you may then choose to generate replacement Auto-Calbrated parameters or Retain multiple new, manually
modified parameter sets. Regardliess, be sure to Compare them against each other and select the best fitting parameter set before diding

Watershed area where rainfall rate can exceed

Advanced Settings [_|

Leaf Transition Period (days)

]
i

il

Leaf On Day (Day of year 1-365)

N
L

i

Leaf Off Day (Day of year 1-365) 8
Tree Bark Area Index
Shrub Bark Area Index
Leaf Storage (mm)
0.9197
2,5000000

Pervious Depression Storage (mm)

Impervious Depression Storage {mm)

Scale Parameter of Power Function

Scale Parameter of Soil Transmissivity (m)
T 16.7888
10.0000
1.50458

0.9276450395

21.9574156

ransmissivity at Saturation (m2/h)
Unsaturated Zone Time Delay (i)

Time constant for Subsurface Flow: B (h)
Time Constant for Surface Flow: Alpha (h)

Time Constant for Surface Flow: Beta (h)

infiltration rate (%) 50.0

=,

( Delete THIS parameter set

Auto-Calibrate Parameters

| |

Parameter Calibration Results

Next: Step 3) i-Tree Hydro Afternative Case

Help for items on this page:

Current Parameter Set

These are the Hydrological
Parameters that i-Tree Hydro
will use as it attempts to create
a best-fit scenario between all
your model inputs and the
observed streamflow at the
stream gauge. The parameters
that are currently displayed will

be used in either the Auto-
Calibration routine or
Compared against other

parameter sets so that you may
choose the best-fit scenario.

Upon exiting this screen, the
hydrological parameters last
displayed will be used within
the model.

Refer to the manual for more
information.

oK Cancel

20
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Parameters

Step 2) i-Tree Hydro! amet

| | Land Cover Parameters | Hydrological Parameters \ Project Location: Essex Junction, Vermont

Help for items on this page:

These parameter values describe the study ares soil, vegetation, and water conditions.

Advanced Settings [ ] Annual Average Flow at Gauging
S — Station
Current parameter set: [Autocﬂxated Parameters '] Leaf Transition Period (days) |28
Leaf On Day (Day of year 1-365) (127 The Annual Average

We start with a prelminary value for the amount of — PrecinitaNan d h
Water coming through the gauge. Leaf Off Day (Day of year 1-365) |258 l recipitation is used to set the

|
Annual Average Flow at Gauging Station (cms) |1.6135777777 Tree Bark Area Index (1.7 anntel, vrage fow. at. e

gaurgin” and then have the code
Shrub Bark Area Index 0.5 | generate a best estimate for

Then we select a soil type to account for the way Leaf Storage {mm) (0.2 base flow as the following
water moves into and through the ground. Pervious Depression Storage (mm) [0.9197 | function Base Flow= [Annual
- - Average Precip (units meters) *
< Impervious Depression Storage (mm) |2.5000000

Soi Type | Custom ] i : | Watershed Area (units square

Cra ~r=me A
Wetting Front Suction (m) [0.139522 Scale Parameter of Power Functon 2 | meters) * 0.1]/[365 * 24 * 3600],
) Scale Parameter of Soil Transmissivity (m) |0.022952 hich just f baseflow to be

Wetted Moisture Content (m) |0.59867503 : N _— Wit PR e s Ll

Transmissivity at Saturation (m2/h) |16.7888 I 10% of annual average flow. We

Surface Hydraulic Conductivity (cm/h) 0.774300 10.0000 could say this is used to set the

Unsaturated Zone Time Delay (h)
initial stream discharge.

Time constant for Subsurface Flow: B (h) [1.50458

Condition of the soil in terms of root penetration B 3
and water content is set next. Time Constant for Surface Flow: Alpha (h) |0.9276490395 This value is calibrated once

Depth of Root Zone (m) |0.232358 Time Constant for Surface Flow: Beta (h) |21.9574156 | the modeling process has

s E 5 o3 — Watershed area where rainfall rate can exceed 3.0 begun, but the initial estimate
Initial Soil Saturation Condition (%) |1-000000 ’ infiltration rate (%) : must be derived from actual

gauge measurements.

i

—J

| Retain and Edit as NEW parameter set | [ Delete THIS parameter set

units: cubic meters per second
Starting with these initial parameters —whether you modified them or not —well create an Auto-Calbrated parameter set. Compare these default value: 0.000016

two sets, and if desired, you may then choose to generate replacement Auto-Calbrated parameters or Retain multiple new, manually
modified parameter sets. Regardless, be sure to Compare them against each other and select the best fitting parameter set before didking

Auto-Calibrate Parameters ] I Parameter Calibration Results

Next: Step 3) i-Tree Hydro Aftemative Case

" E

21



Parameters

| Step 2) i-Tree Hydro

| Land Cover Parameters || Hydrological Parameters [

Project Location: Essex Junction, Vermont

These parameter values describe the study area soil, vegetation, and water conditions.
Advanced Settings [ |

Current parameter set: [Aumc:albrahed Parameters v]

|

Leaf Transition Period {days)

Leaf On Day (Day of year 1-365) |127

We start with a preliminary value for the amount of >
Leaf Off Day (Day of year 1-365) (258

water coming through the gauge.

Annual Average Flow at Gauging Station (cms)

Then we sefect a sof type to account for the way
water moves into and through the ground.

Tree Bark Area Index

Shrub Bark Area Index

Leaf Storage {mm)

Pervious Depression Storage (mm)

(
Soil Type |Custom ,,] Impervious Depression Storage (mm) |2:5000000

Wetting Front Suction (m) |0.139522
Wetted Moisture Content (m) |0.59867503

Surface Hydraulic Conductivity (cm/h) |0.774800

Scale Parameter of Power Function
Scale Parameter of Soil Transmissivity (m)

Transmissivity at Saturation (m2/h)
10.0000
1.50458
0.9275490395
21,9574156

Unsaturated Zone Time Delay (h)

A Time constant for Subsurface Flow: B (h)
Condition of the soi in terms of root penetration
and water content is set next.

Depth of Root Zone (m)
Initial Soil Saturation Condition (%)

Retain and Edit as NEW parameter set |

Time Constant for Surface Flow: Alpha (h)
Time Constant for Surface Flow: Beta (h)

Watershed area where rainfall rate can exceed
infiltration rate (%)

R

( Delete THIS parameter set

Starting with these initial parameters —whether you modified them or not —well create an Auto-Calbrated parameter set. Compare these
two sets, and if desired, you may then choose to generate replacement Auto-Calibrated parameters or Retain multiple new, manually
modified parameter sets. Regardiess, be sure to Compare them against each other and select the best fitting parameter set before dicking

| |

Auto-Calibrate Parameters Parameter Calibration Results

Next: Step 3) i-Tree Hydro Altemative Case

22

Help for items on this page:

Soil Type

Soil properties are important

for correctly modeling
infiltration and runoff
generation  processes. In

general terms, pick the best soil |
type that describes most of your 3

watershed area. Values range
from extremely porous sand
through relatively impervious
clay, with many soil types found
in between.

units: none

Based on the soil type, Hydro

will supply values for:

Wetting Front Suction

o Wetting front suction (m),
controls the
infiltration rates. It is used
to describe the rate at
which water is pulled into
the soil when it is dry
during the early part of the
infiltration process.
Estimated from soil
physical properties used in
Green-Ampt lockup tables.

maximum

]»

OK Cancel

E



& Step 2) i-Tree Hydro

Parameters

Land Cover Parameters | Hydrological Parameters | Project Location: Essex Junction, Vermont

These parameter values describe the study area sofl, vegetation, and water conditions.
Advanced Settings [ |

Leaf Transition Period (days) ‘28

Leaf On Day (Day of year 1-365) |[127

Current parameter set: [mtocﬂ)rated Parameters v]

We start with a preliminary value for the amount of
water coming through the gauge.

Annual Average Flow at Gauging Station (cms) |1.6135777777

Leaf Off Day (Day of year 1-365) |2

Tree Bark Area Index  |1.7

Wi

Shrub Bark Area Index
Then we select a soil type to account for the way Leaf Storage (mm) tZ—J
2

water moves into and through the ground. Pervious Depression Storage (mm) |0.9197

Soil Type |Custom v ]

Wetting Front Suction (m) |0.139522
Wetted Moisture Content (m)

Surface Hydraulic Conductivity (cm/h) |0.774800

Impervious Depression Storage (mm) |2.5000000
Scale Parameter of Power Function
Scale Parameter of Soil Transmissivity (m) |0.022952
Transmissivity at Saturation (m2/h) |16.7888
Unsaturated Zone Time Delay (h) ‘10.0000

Time constant for Subsurface Flow: B (h) |1.50458
Condition of the sod in terms of root penetration
and water content is set next. Time Constant for Surface Flow: Alpha (h) |0.9276490395

Depth of Root Zone (m) |0.232368 Time Constant for Surface Flow: Beta (h) [21.9574156
Watershed area where rainfall rate can exceed
Initial Soil Saturation Condition (%) | 1.000000 30.0

infiltration rate (%)
| Retain and Edit as NEW parameter set | ( Delete THIS parameter set |

Starting with these initial parameters — whether you modified them or not — well create an Auto-Calbrated parameter set. Compare these
two sets, and if desired, you may then choose to generate replacement Auto-Calbrated parameters or Retain multiple new, manualy
modified parameter sets. Regardiess, be sure to Compare them against each other and select the best fitting parameter set before didkng

| |

Parameter Calibration Results

Auto-Calibrate Parameters

Next: Step 3) i-Tree Hydro Alternative (ase

23

Help for items on this page:

Initial Soil Saturation

Controls the amount of water
storage in the soil at the start of
the simulation and affects
infiltration code. An initial soil
saturation value of 0%
represents soil that is
absolutely dry; an initial soil
saturation 100%
represents soil that is
completely saturated.

value of

units: percent
default value: 50%

E



Parameters

1 Step 2) i-Tree Hydro

t | Land Cover Parameters | Hydrological Parameters 1 Project Location: Essex Junction, Vermont

These parameter values describe the study area soll, vegetation, and water conditions.
Advanced Settings [ ]

Current parameter set: [MtnCaExahed Parameters '] Leaf Transition Period (days) lZB

Leaf On Day (Day of year 1-365) (127
We start with a prelminary value for the amount of 5
water coming through the gauge. Leaf Off Day (Day of year 1-365) (258
Annual Average Flow at Gauging Station (cms) 1.6135777777] Tree Bark Area Index  |1.7
Shrub Bark Area Index

Then we select a soi type to account for the way Leaf Storage (mm)
water moves into and through the ground. Pervious Depression Storage (mm) |0.9197

Soil Type | Custom = 1 Impervious Depression Storage (mm) |2.5000000
2 s Scale Parameter of Power Functi
Wetting Front Suction (m) [0.133522 E RS SO R Ao

> Scale Parameter of Soil Transmissivity (m) |0.022952

Wetted Moisture Content (m) |0.59867503 ——
Transmissivity at Saturation (m2/h) |[16.7888

Surface Hydraulic Conductivity (cm/h) |0.774800 —

Unsaturated Zone Time Delay (h) |(10.0000

Time constant for Subsurface Flow: B (h) [1.50458
Condiition of the sod in terms of root penetration : L e
and water content is set next. Time Constant for Surface Flow: Alpha (h) |(0.9276490395

Depth of Root Zone (m) 0 232358 Time Constant for Surface Flow; Beta (h) |21.9574156
Watershed area where rainfall rate can exceed

Initial Soil Saturation Condition (%) |1.000000 infiltration rate (%) (20:0

Retain and Ediit as NEW parameter set I Delete THIS parameter set

@Erung with these inaal parameters — whether you moamed them or not —we ll Geate an Auto-Lalbrated parameler set. Compare iese
two sets, and if desired, you may then choose to generate replacement Auto-Calibrated parameters or Retain multiple new, manually
modified parameter sets. Regardless, be sure fo Compare them against each other and select the best fitting parameter set before diding

[ Auto-Calibrate Parameters ] [ Parameter Calibration Results ]

Next: Step 3) i-Tree Hydro Alternative Case

Help for items on this page:

Managing parameter sets

Having more than one set of
hydrological parameters can be
useful as you tweak the inputs
in order to get the best
calibration you can. As you
close in on a good calibration,
retain and edit the parameter
set to hold it while you then
further adjust its values. If the
calibration improves, retain it
again and make further edits_ if
the calibration worsens, you
can go back to a previously
retained set.

If you have made
adjustments to the current
parameter set, clicking the
Retain parameter set button
saves these parameter
settings in your i-Tree
Hydro project.

Having too many parameter
sets saved can slow down
the modeling. When you
click the button labeled
Delete THIS Parameter set,
you are removing the

OK Cancel




Parameters

| Land Cover Parameters || Hydrological Parameters : Project Location: Essex Junction, Vermont

Help for items on this page:
Aavancmmgs L] Leaf Transition Period

SURTEIE DTN EE St [Autocﬂxated Earametars v] Leaf Transition Period (days) These parameters and variables
Leaf On Day (Day of year 1-365) (127 | were given default values. The

These parameter values desaribe the study area soil, vegetation, and water conditions.

We start with a preliminary value for the amount of

i ey s e e Leaf Off Day (Day of year 1-365) model output is sensitive to

Annual Average Flow at Gauging Station (cms) |1.6135777777 Tree Bark Area Index |1.7 e puamchs e dabics
5

The Help text will explain the
Shrub Bark Area Index C| basics of these parameters and
Then we select a soil type to account for the way Leaf Storage (mm) variables and remind you of the
water moves into and through the ground. Pervious Depression Storage (mm) |0.9197 | default values.
~ Impervious Depression Storage (mm) (2:5000000
Soil Type | Custom ] N X This parameter controls the

Wetting Front Suction (m) |—H139522 Scale Parameter of Power Function et o o the R
Wetted Moisture Content (m) |0.55857503 Scale Parameter of Soil Transmissivity (m) [0.022952 | LAl experienced by deciduous

Transmissivity at Saturation (m2/h) |16.7888 trees in the winter (represented

i Vil 0.774800 ;
Surface Hydraulic Conductivity (cm/h) ] (i bl 7o Tons Plng 1) 100000 by the bark LAI) to the maximum
== LAl that represents a full canopy
Time constant for Subsurface Flow: B (h) |1.50458 | % 2
Condition of the sofl in terms of root penetration in the spring and summer.
and water content is set next. Time Constant for Surface Flow: Alpha (h) |0.9276490395
Depth of Root Zone (m) |0.232368 Time Constant for Surface Flow: Beta (h) |21.9574156 | units: days

. . ) e Watershed area where rainfall rate can exceed default value: 28
Initial Soil Saturation Condition (%) |1.000000 infiltration rate (%) M.o

Retain and Edit as NEW parameter set ] Delete THIS parameter set

Starting with these initial parameters —whether you modified them or not —well create an Auto-Calbrated parameter set. Compare these
two sets, and if desired, you may then choose to generate replacement Auto-Calbrated parameters or Retain multiple new, manually
modified parameter sets. Regardless, be sure to Compare them against each other and select the best fitting parameter set before dicking

Auto-Calibrate Parameters ] [ Parameter Calibration Results ]

Next: Step 3) i-Tree Hydro Alternative (ase




Parameters

Project Location: Essex Junction, Vermont

Land Cover Parameters |; Hydrological Parameters :

These parameter values desaribe the study area soi, vegetation, and water conditions.
Advanced Settings ||

(28
127

Current parameter set: [AuhoCaHxahad Parameters v]

Leaf Transition Period (days)

Leaf On Day (Day of year 1-365)
We start with a prelminary value for the amount of
water coming through the gauge.

Annual Average Flow at Gauaging Station (cms) | 1.6135777777

Leaf Off Day (Day of year 1-365) |258

1.7

0.5

0.2
0.9197
2.5000000

rk Area Index

e Ba
Shrub Bark Area Index

1

Then we select a soil type to account for the way Leaf Storage (mm)

water moves into and through the ground. Pervious Depression Storage {mm)

Soil Type |Custom

Wetting Front Suction (m) |0.138522
Wetted Moisture Content (m) |0.59857503
Surface Hydraulic Conductivity (cm/h) |0.774800

,] Impervious Depression Storage (mm)

Scale Parameter of Power Function
0.022952
16.7888
10.0000
1.50458

|0.9276490395

21.9574156

Scale Parameter of Soil Transmissivity (m)
Transmissivity at Saturation (m2/h)
Unsaturated Zone Time Delay (h)

Time constant for Subsurface Flow: B (h)

L

Condition of the sofl in terms of root penetration

and water content is set next. Time Constant for Surface Flow: Alpha (h)

Depth of Root Zone (m) ;0.232368 | Time Constant for Surface Flow: Beta (h)

Initial Soil Saturation Condition (%) |1.000000

Watershed area where rainfall rate can exceed
infiltration rate (%)

I

—J

| Retain and Edit as NEW parameter set | ( Delete THIS parameter set

two sets, and if desired, you may then choose to generate replacement Auto-Calbrated parameters or Retain multiple new, manually
modified parameter sets. Regardless, be sure to Compare them against each other and select the best fitting parameter set before dicking

| |

f Auto-Calibrate Parameters Parameter Calibration Results

Next: Step 3) i-Tree Hydro Alternative Case

26

Help for items on this page:

Auto-Calibrate Parameters

Auto calibration is a process to
find an optimal set of
parameters to simulate
streamflow. It uses user-defined
inputs from the Calibration and
Cover Parameter Tabs. The
Calibration parameter
variables are adjusted by this
calibrator to find a best fit for
the streamflow data. Results
should be reviewed and
parameters possibly adjusted
and recalibrated to ensure a
logical and best possible fit.
The process will take some time,
varying based on your computer
speed.

OK Cancel




‘# 3) Define an i-Tree Hydro Alternative Case

—_— e

“- m - ~o.-

S€E

(Should = 100)

Surface Cover Types
Base Alternative
Case Case
Tree Cover (%) 43.0 | 53.0
Shrub Cover (%) [o 0
Herbaceous Cover (%) 0 ] 0
Water Cover (%) LO—J 0
Impervious Cover (%) o 0
Soil Cover (%) 52.0 47.0
Total Cover (%)
(Should = 100) 100.0 100.0
Cover Types beneath Tree Cover
Base Alternative
Case Case
Shrub Cover (%) 12.3 13.0
Herbaceous Cover (%) 0 5.0
Soil Cover (%) 0 1 0
Impervious Cover (%) 877 | 820
fol Cvec (%) 056 100.0

vy 99

Input the Cover Type values below to reflect the Alternative Land Use Scenario you wish to model, Example:
increase your tree canopy and decrease your impervious cover. Remember: all the cover types must add to 100%

Base
Case

Alternative
Case

Help for items on this page:

Tree Leaf Area Index 5 5

Shrub Leaf Area Index 2.2 DD

Herbaceous Leaf Area
Index

1.6 1.6

Directly Connected | B
Impervious Cover (%)

Next: Run the i-Tree Modell

| 2.0

Percent Tree Cover

How much of your watershed
area is covered by tree
canopy? Here you would enter
this percentage. This
percentage represents tree
canopy found over both
pervious and impervious
cover. For example, trees
planted in a parking lot,
where the majority of the
canopy might be over
impervious asphalt, and trees
planted in parks, where the
canopy is over pervious
soil/grass, are both included
in this percentage. This
percentage could come from
data sources you have
already compiled or you
could make use of other i-Tree
tools, such as i-Tree Canopy
(<www . itreetools.org/cancpy>
), to create a statistical
estimate of cover.

i ik e

sl

-

Reset

OK Cancel

27
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Input the Cover Type values below fo reflect the Alternative Land Use Scenario you wish to model. Example:
' inarease your tree canapy and decrease your impervious cover. Remember: all the cover types must add to 100% Help for tems on this page:

Surface Cover Types SEIIE T
Base Alternative Base Alternative

Case Case Case Case This pertains to the areas

Tree Cover (%) 43.0 | 53.0 g TreeleafAreaindex |s 5 UNDERNEATH the tree-covered
Shrub Cover (%) fo 0 ‘ Shrub Leaf Area Index [2.2 2.2 portions of the watershed.
cover percentage would be
Herbaceous Cover (%) [o 0 ’ Herbaceous Leaf Area |15 1.6 the amount under tree canopy
Water Cover (%) 5 | p Index covered by woody, non-tree
; . vegetation. This percentage
Impervious Cover (%) 0 | 0 ’ ?:;gtrlgb%%ng:‘gf?%) 0 2.0 represents shrubs found over

Soil Cover (%) ‘52_0 | only pervious cover, under

B the assumption that typical

Total Cover (%) shrub canopy extents do not
(Should = 100) 100.0 100.0 allow for an extension over

neighboring/nearby
impervious cover.

Cover Types beneath Tree Cover

Base Alternative Total cover across all these
Case Case sub-types should add up to
Shrub Cover (%) 12.3 | 13.0| _ 100%. In other words, you

G S are describing the total area
Herbaceous Cover (%) L : underneath the tree cover

Soil Cover (%) 0 | 0 portion of the watershed as

best as you can, without
Impervious Cover (%) 87.7 82.0 being under or over.

Tatal Cover (%) 10y ¢y 100.0

(Should = 100) units: percent

Next: Run the i-Tree Model

ES

28



29

m) Define an i-Tree Hy

Surface Cover Types

Tree Cover (%)

Shrub Cover (%)
Herbaceous Cover (%)
Water Cover (%)
Impervious Cover (%)
Soil Cover (%)

Total Cover (%)
(Should = 100)

Shrub Cover (%)
Herbaceous Cover (%)
Soil Cover (%)
Impervious Cover (%)

Total Cover (%)
(Should = 100)

Cover Types beneath Tree Cover

Base Alternative
Case Case
48.0 | 53.0

0 | o

D | o

0 0

o | 0

52.0 | 47.0
100.0 100.0
Base Alternative
Case Case

12.3 13.0

o | 50

0 0

(87.7 | 82.0
100.0 100.0

Input the Cover Type values below to reflect the Alternative Land Use Scenario you wish to model. Example:
l Increase your tree canopy and decrease your impervious cover. Remember: all the cover types must add fo 100%

vy ¥

dSe

Base Alternative
Case Case
Tree Leaf Area Index |5 HE]

Shrub Leaf Area Index ‘ M 22

Herbaceous Leaf Area |16 | 16
Index
Directly Connected | 6

Impervious Cover (%) |°

Help for items on this page:

Tree and Shrub Leaf Area Index

Leaf Area Index (LAIl) is the
total leaf area divided by the
total area of the study
multiplied by the percent tree
cover.

I-Tree Eco users: Leaf area
indexes can be calculated
from Eco results for leaf area.
These results are presented in
units of m2/ha. To get LAI,
divide by 10,000.

A way to think about LAl is to
imagine drawing a square on
the ground under a tree
canopy, with sides 1 meter in
length. Standing in this 1-
meter square area, looking up
into the tree canopy, the LAl
represents the surface area
(1-sided) of the leaves present
directly above this 1 meter
square area. Typical LAl
values range from 1-7,
representing 1-7 square

rnmbnre af laaf wena

~

Next: Run the i-Tree Modell

ES



* Overview of i-Tree Hydro

* Green Infrastructure Simulations
—Watershed Simulation
—Urban Simulation
—Single Tree Simulation

* Ongoing Model Development



Watershed Simulation: _
Allen Brook, Vermont iTree

Williston

Alllen Brook Watershed Tree Plantings

30m DEM 2005 Stormwater Impaired ng

31 9.9 mi?



| in Watershed Simulation
Finding USGS gauge for calibration

science for a changing world

National Water Information System: Mapper
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| Site Number: 04290335
Site Name: ALLEN BROOK AT VT 24,
NEAR ESSEX JUNCTION, VT
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Gl in Watershed Simulation:
Locating county & town for gauge

Site Map for the Nation
USGS 04290335 ALLEN BROOK AT VT 2A, NEAR ESSEX JUNCTION, VT

Chittenden County, Vermont
Hydrologic Unit Code 04150403
Latitude 44°27'42", Longitude 73°06'd7" NAD27
Drainage area 9.9 square miles
Gage datum 320 feet above NGVD29
Location of the site in Yermont.
Peru |l 442 Park » @
22 )ff L2 iy
- Colchester (f ‘E’;\'“\J'
= 3 Park
IS = Port i
5y Rt £ ) l_‘ Camp
= Keeseville _Johnson Jericho
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Gl in Watershed Simulation:

Delineating

“’V\ \Watershed

watershed in Arc

=]

Input flow direction raster

[C:\Users\eastepha\Desktup\\f’ermont-AllenEruok\demfd

Input raster or feature pour point data

[ shappoint
Pour point field {optional)

[vaLue
Qutput raster

[ C:\Users\eastepha|Deskkop¥ermont-allenBrookiwtshd1

Cancel

Environments. ..

=

Show Help >> |

Catalog 2 x
frmoelh@ gt
Location: [, Watershed

Bl [§] System Toolboxes
& 30 Analyst Tools
# & Analysis Tools
& Arc Hydro Tools
=& Cartography Tools
Conversion Tools
& Data Interoperability Tools
& Data Management Tools
@ Editing Tools
L] Geocoding Tools
@ Geostatistical Analyst Tools
# & Linear Referencing Tools
@ Multidimension Tools
® & Network Analyst Tools
@ Parcel Fabric Tools
@ & Schematics Tools
B server Tools
SL+] Spatial Analyst Tools
® & Conditional
& Density
&' Distance
5+ Extraction

)

eneralization
roundwater
ydrology
Basin
Fill
Flow Accumulation
Flow Direction

EEE®BEC

oo

3 G
5 Gl
5 H:
=
s
P
s
* Flow Length
“ Sink
# Snap Pour Point
# Stream Link
“\ Stream Order
# Stream to Feature
# Watershed
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atershed Simulation:
etting Land Cover w/ i-Tree Canopy

i-Iree

O How it works # Start Over O Exit

& Report

& Export

I-Tree Canopy ?‘u

(| Reportby Area Percent Cover (+SE) ree
38.3 7.45 34.0 8.51 3.19 4.26 3.19 1.06
— 5.0 2.8 +4.89 +3.01 +1.84 +2.13 +1.84 +1.06
o 1 T
20
‘2 i Ea T Ir T —
Tree%20-%20Pen8busb HerbacediarFgaoSiila=20Ivi@Gidosd te>C20 20 SNy
Id Cover Class Latitude Longitude
81 |Tree - Pervious 44.42693 -73.052
v82 Herbaceous 44.43781 -73.lld
83 |Tree - Pervious 44.43136 -73.090
>84 Herbaceous 44.44449 -73.108
'85 |Impervious - Building 44.46066 -73.108
86 |Herbaceous 44.41338 -73.078
>87 Tree - Pervious 44.39344 -73.075
88 | Herbaceous 44.44426 -73.054
89 Impervious - Road, Sidewalk 44.43173 -73.063
[ 90 |Herbaceous 44.44842 -73.050
(-()()8[C ‘? ) | Report a map error » + B & i« <« Pagelo |0f 10 » »  View 81 - 90 of‘
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Gl in Watershed Simulation: _
Calibrating of Hydrological Parameters | Tice

Model-Independent Parameter Estimation & Uncertainty Analysis




rshed Simulation: _
Ing Green Infrastructure Scenarios i Tree
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imulation:
s 3 Gl Scenarios
or 2012, Allen Brook i-Tree

4 9E+06

4.8E+06
__A7E+06
&

8 4.6E+06 -
Q
€ 4.5E+06 -
(&)
‘5 4.4E+06 -
=
O 4.3E+06 -
c;, 4.2E+06 -
™

4.1E+06 -
4.0E+06 -

3.9E+06 -

“Impervious flow

H Pervious flow

¥ Base flow

Base case  With permeable With permeable With permeable
pavement pavement, rain pavement, rain

gardens and gardens, green

green roofs  roofs, and rain

) barrels E ;AF



arios
, 2012

16000

14000 -

12000 -

10000 -

8000 -

6000 -

4000 -

N

o

o

o
|

Impervious flow (cubic meters)

o
I

Base case With permeable With permeable With permeable
pavement pavement, rain pavement, rain

gardens and green gardens, green roofs,
roofs and rain barrels



rios
2012

3.0E+04

2.5E+04

2.0E+04

1.5E+04

TSS (Kg)

1.0E+04

5.0E+03

0.0E+00

Base case With permeable With permeable With permeable
pavement pavement, rain  pavement, rain

gardens and gardens, green

green roofs roofs, and rain

barrels S
40 EﬂgF



* Overview of i-Tree Hydro

* Green Infrastructure Simulations
—Watershed Simulation
—Urban Simulation
—Single Tree Simulation

* Ongoing Model Development



| in Urban Area Simulation:
Burlington, Vermont

Burlington, VT Area Downtown

30m DEM into Tl values Gl Inspired Community E%SAF

42 10.6 mi?



0 How it works

Gl in Urban Area Simulation: _
Getting Land Cover w/ i-Tree Canopy i ’[ree

& Report

2 Export
Wing

246N

43

& Start Over

O Exit

I-Tree Canopy

[F] Report by Area Percent Cover (+SE) Hree
31.( 7.86 16.¢ 6.99 0.00 32.3 1.31 3.93
_ $3.06 1.78 +2 46 1.68 +0.00 3.09 +0.76 1.3
30 1 1
2( T
10 T T _ _ 5
TSP TSdmp Imp-R  ImpB  Imp-O G/H B/G W
Id Cover Class Latitude Longitude
221 |Tree/shrub-pervious 44.50650 -73.239
222 Tree/shrub—impervious 44.51695- -73.253
223 .Grass/herbaceous 44.49268V -73.224
224 .Tree/shrub—pervious 44.50955' -73.253
225 -Grass/herbaceous 44.45965A -73.196
226 .Impervious—road 44.51478A -73.255
227 vTree/shrub-pervious 44.49989- -73.272
228 |Tree/shrub-pervious 44.51177 -73.252
229 Grass/herbaceous 44,50435 -73.213
230 Tree/shrub-imperviousEl 44.45220 -73.220
< | 10 3
+ B @ 1« <« Page |23 |of 23 View 221 - 230 ¢

E




narios

2012, Burlington i-Iree
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5
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-
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E
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Base case With permeable With permeable With permeable
pavement pavement, rain pavement, rain
gardens and green gardens, green
roofs roofs, and rain
barrels
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* Overview of i-Tree Hydro

* Green Infrastructure Simulations
—Watershed Simulation
—Urban Simulation
—Single Tree Simulation

* Ongoing Model Development



| as Single Urban Tree / Save the Rain:
Syracuse, New York

Onondaga County & CH2M Hill
Save the Rain Program
OnCenter Green Roof

LiIDAR Image

J -.f""‘*‘a ,yv
of Tree Surface E%SAF
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n Tree / Save the Rain: %
Effects

i-Iree
1_ l Total Rainfall: 518 mm

Total Snow LE: 77 mm
Intercepted Rain: 70 mm
Intercepted Snow: 54 mm
Total Runoff: 145 mm




* Overview of i-Tree Hydro

* Green Infrastructure Simulations
—Watershed Simulation
—Urban Simulation
—Single Tree Simulation

* Ongoing Model Development



Development:
Green Infrastructure iTree

* Extend current model for specific Gl processes

* Percentage of the watershed with Gl

Land Cover Types
Pervious
Impervious
Green Infrastructure

50




* Gl Widgets

51



Ongoing Model Development: %
TRACE i-Iree

 TRansparent And Comprehensive Ecological (TRACE)

Stakeholder involvement 1. MOdEl development

— Problem formulation
— Design and formulation
— Model description

— Parameterization

Recommendations

Problem
formulation

Model
design and
formulation

: — Calibration
Quantifi- Applica- Develop- ] )
cation of tion T S Implement- 2. Model testing and analysis
uncertainties tation — Verification
Analysis
— Sensitivity analysis
Validation Parameterization g
o — Validation
Verification L calibration . .
b 3. Model application
analysis — Results

Modeling cycle

52

— Uncertainty analysis
— Recommendation E;AF



The End %‘ﬂ

i-Ire

Your Questions
& Our Gratitude!

Dr. Ted Endreny, P.H., P.E., Tom Taggart, & Emily Stephan
From: SUNY ESF - Engineering - www.esf.edu/ere
Partners: USDA Forest Service & Davey Tree Expert Co.
For: VT DEC Watershed Management Division,
Green Infrastructure
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